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Abstract
Oculo-facio-cardio-dental (OFCD) syndrome is a gene disorder characterized by congenital cataracts, facial anomalies, congenital heart disease, and a number of 
different dental anomalies. Here we report a case involving a young girl with OFCD syndrome showing dental anomalies in the permanent tooth exchange process 
from the time of primary tooth eruption. We conducted regular dental checkups for this patient for over 12 years. Her dental anomalies included delayed eruption 
and prolonged retention of primary teeth, delayed eruption of permanent teeth, radiculomegaly of primary and permanent teeth, supernumerary teeth, and bulky 
fused teeth. Roots of primary anterior teeth and cuspids were remarkably long, and root resorption was inhibited. Using extracted pulp cells from the primary tooth, 
which was extracted to promote eruption of permanent teeth, we evaluated osteoclast differentiation; no differentiation was observed. After extraction of the primary 
teeth, the succedaneous teeth began to erupt immediately; however, absorption of the primary teeth was incomplete due to OFCD syndrome, which was caused by 
the lack of/inhibited osteoclast differentiation at the appropriate time. Additionally, this suggests that subsequent eruption of the permanent teeth will be delayed. To 
our knowledge, this is the first report of a case of OFCD syndrome involving radiculomegaly of primary teeth to be described in detail.

Introduction
Oculo-facio-cardio-dental (OFCD) syndrome is a rare gene disorder 

caused by a mutation of the BCOR gene on an X chromosome [1]. It is 
characterized by congenital cataracts, various facial anomalies (broad 
nasal tip, long philtrum, etc.), congenital heart disease, and dental 
anomalies [2-9]. Skeletal abnormalities such as the abnormal flexure of 
the second and third toes, mild hearing loss, and mental delay have also 
been reported [3,5,7,10,11]. Radiculomegaly of the permanent teeth, 
is noted in most conventional cases of OFCD syndrome, but other 
dental anomalies, including delayed eruption, persistence of primary 
teeth, oligodontia, hyperdontia, and fused teeth have been reported 
[11]. Congenital heart disease and congenital cataract are typically 
diagnosed after birth, and treatments are subsequently started. It is 
difficult for medical specialists to diagnose OFCD syndrome because 
dental anomalies gradually develop from the primary tooth eruption 
period; many cases are diagnosed by a dentist after radiculomegaly is 
observed in permanent teeth [9,12]. Only genetic screening has enabled 
the earlier diagnosis of OFCD syndrome owing to the mutation of the 
BCOR gene.

The present case showed delayed eruption of primary (anterior) 
teeth, radiculomegaly of the primary and permanent teeth, 
supernumerary teeth, persistence of primary tooth dentition, delayed 
eruption of permanent teeth, malformations such as fused teeth, and 
numerous dental anomalies such as malocclusion. Here we report the 
first known case of OFCD syndrome involving dental anomalies that 
appeared during the exchange process from primary to permanent 
tooth dentition in detail. 
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Case report
The case described in the present report was 14-year-old girl who 

had been undergoing regular medical examinations since the age of 1 
year and 7 months. She was referred to our department with the chief 
complaint of delayed eruption of the primary teeth (Figure 1). She was 
a second child born by normal delivery after 38 weeks of gestation. 
Her birth weight and length were 3000 g and 50 cm, respectively. She 
presented with a history of congenital cataracts, congenital glaucoma, 
tetralogy of Fallot, hammertoe, mild mental retardation, a mildly broad 
nasal tip, and a long philtrum (Figures 1 and 2). She underwent surgery 
for congenital cataracts at age 2 months and for glaucoma at 1 year 
and 5 months. Her cardiac diseases were repaired at age 1 year. She 
continues to receive treatment for her glaucoma, which was caused by 
her cataracts, and her right ear still shows mild hearing loss.

An intraoral examination at the initial visit (age 1 year and 7 
months) revealed that only her four first primary molars and lower 
right primary central incisor had erupted (Figure 1B). The eruption 
of her anterior teeth was slower than that of her molar teeth. Primary 
dentition was complete at the age of 4 years and 2 months. All of her 
first molars had erupted by age 8 years without any problems. She 
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the present case, remarkable radiculomegaly of the primary dentition 
(panoramic images) was observed.

Additionally, the formation of the permanent teeth continued 
with no signs of root resorption of the primary teeth, and the root 
bottom extended to the mandibular cortical bone. In this account we 
performed extraction of primary teeth in a purpose by eruption of the 
permanent teeth instruction sequentially. The extracted primary teeth 
were significantly long compared with Japanese controls [14].

As for the extracted primary teeth, absorption had not started 
(Figure 5). The eruption of successional teeth was promoted by the 
extraction of the primary teeth, as expected. The first molar without 
the preceding primary teeth was slow but erupted without a problem. 
From these results, we thought that the delayed eruption of the 
permanent teeth in OFCD syndrome was caused by a primary tooth 
root resorption deficiency.

managed to maintain healthy teeth and good oral health with regular 
maintenance. However, no signs of the primary deciduous incisors 
were observed (Figure 3A). At this time, genetic screening showed a 
mutation of the BCOR gene.

Radiographs revealed that her roots were remarkably long. All 
of her primary teeth were retained, and a root resorption defect was 
observed. No signs of eruption of permanent anterior teeth and 
cuspids were recognized. The radicular point of the lower canine teeth 
extended to the mandibular cortical plate (Figure 3A). The eruption 
of succedaneous teeth was noted at a periodical examination (Figure 
3B). Currently, this patient is preparing for orthodontic treatment 
(Figure 3C).

A computerized tomography scan of her maxilla confirmed the 
finding described above and additionally showed that the permanent 
right central and lateral incisors were fused, as well the presence of 
a supernumerary tooth (Figure 4). This led to a diagnosis of difficult 
eruption of successive permanent teeth.

In addition, the mandibular primary central incisor, lateral 
incisors, and primary cuspids, which showed deficient exfoliation, were 
extracted sequentially. All primary teeth extracted were remarkably 
long compared with those in Japanese controls (Figure 5, Table 1). 

We compared osteoclast differentiation and cell-proliferating 
potency of the pulp cells of the patient with the pulp cells of a healthy 
patient. However, no osteoclast differentiation was observed in pulp cell 
culture of the patient (Figure 6). Moreover, the proliferation potency of 
the cultured cell was high compared with a control (Figure 7). 

Discussion
The dental anomalies of most patients with OFCD syndrome 

exhibit delayed primary and permanent dentition, persistent primary 
teeth, supernumerary teeth, root radiculomegaly of permanent teeth 
(cuspid in particular) and fused permanent dentition. Radiculomegaly 
of primary teeth has not been reported in studies on eight cases of 
primary dentition, 30 cohort studies, or elsewhere [5,13]. However, in 

Figure 1. Facial and oral photographs of the present case at age 1 year and 7 months showing 
a mildly broad nasal tip and long philtrum, as well as delayed eruption of anterior teeth.

Figure 2. Hammertoe deformity of the second and third toes

Figure 3. Oral photographs and panoramic radiograph A. at age 8 years, B. at age 10 
years, and C. at age 13 years. B. Oral photograph showing persistent primary dentition/
unerupted permanent dentition, and panoramic radiograph showing radiculomegaly and 
defective absorption of primary teeth. C. Panoramic radiograph showing radiculomegaly 
of permanent teeth, supernumerary teeth in the mandibular region, a maxillary anterior 
tooth, and fused teeth, including the upper maxillary right central and lateral incisors.

Figure 4. Computed tomography image of the maxilla at age 8 years and 11 months. A 
median maxillary supernumerary tooth (*). Fused teeth including the upper maxillary right 
central and lateral incisors (**).
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pulp cell in the present case was higher compared with the control. 
Mesenchymal stem cells obtained from the pulp cells of patients with 
OFCD syndrome have been shown to enhance osteo-dentinogenic 
potential [15,16]. Therefore, the increased cells proliferation potency 
in the present case was assumed to be the result of the continuation of 
abnormal root formation.

Panoramic X-rays showed few abnormalities in the molar teeth 
compared with the front teeth and cuspids. In addition, the eruption 
of the anterior teeth was slower than that of the posterior teeth, and 
more right than left dental anomalies were found (Figure 3). Root 
resorption of the primary teeth and eruption of the permanent teeth 
on the right side were later than those on the left, and bulky fused teeth 
were observed (Figure 4). Furthermore, the cataracts and degree of 
hearing loss in the present case were more severe on the right than on 
the left side. Interestingly, laterality defects in OFCD syndrome have 
been reported and should be investigated [13].

The most challenging problem remaining in the present case 
remains the treatment of the fused teeth on the right side of the maxilla, 
which consist of the maxillary right central incisor, lateral incisor, and 
adjacent supernumerary teeth. Extracting these fused teeth would 
result in a major defect in the body of the maxilla. Therefore, we plan 
to perform orthodontic treatment with crown restoration after pulp 
treatment in coordination with an orthodontist, endodontist, and 
prosthetic specialist after all of the present case’s premolar teeth have 
erupted and treatment has begun. 

Conclusion
The case described in the present report involved numerous dental 

anomalies in the cuspid and anterior primary and permanent dentition, 
as well as congenital heart disease, congenital cataracts, hammertoe, 
mild hearing loss, and a mildly broad nasal tip. OFCD syndrome is 
difficult to differentiate clinically from congenital rubella syndrome 
and several other diseases unless radiculomegaly of the permanent 
teeth is observed in X-rays. However, because dental anomalies become 
a more serious problem with age, pedodontists should be prepared for 
treatment. We hope that medical specialists suspect OFCD syndrome 
when the eruption of primary teeth (particularly anterior primary teeth) 
is significantly delayed around 10 months after birth in children with 
symptoms such as congenital heart disease and congenital cataracts 
and refer such cases to pedodontists.
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Figure 7. Cell growth curve. The pulp cells in the case with OFCD syndrome proliferated 
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(mandibular canine with normal dentition).

Tooth name   
(mandibular)

Japanese 
minimum

Japanese 
average

Japanese 
maximum

Patient
(mm)

A 12.6 13.59 15.0 24.4
B 13.7 15.94 18.6 24.6
C 16.0 17.34 18.8 27.8

Table 1. Comparison of the length of primary teeth between the present case and Japanese 
patients
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